Monitoring of the tissue distribution of fibroblast growth factor containing a high mannose-type sugar chain produced in mutant yeast.
Most therapeutic glycoproteins have been produced in mammalian cell lines. However, the mammalian cell culture system has various disadvantages, i.e., a high culture cost, difficulty in performing a large scale-up because of complicated handling requirements, and the risk of contamination by prion or other unknown pathogenic components through cultivation in the presence of bovine serum. There is thus a growing need for other host cells in which the recombinant glycoproteins can be produced. Recently, we successfully developed a mutant yeast strain engineered in a glycosylation system. The sugar chain produced in the mutant yeast is not immunogenic to the human immuno-surveillance system. In the present study, we selected fibroblast growth factor (FGF) as a model glycoprotein and assessed the bioactivity of FGF produced in yeast in terms of its proliferating activity and tissue distribution in mammalian cells and in the whole body. Structural changes in the sugar chains of FGFs derived from mutant yeast, as compared with those from mammalian cells, did not affect the proliferating activity remarkably. However, the tissue distribution in the mouse differed significantly; a high-mannose type sugar chain was the major determinant of the specific distribution of FGF to the kidney. The mechanism of this phenomenon is still unclear, but our observations suggest that recombinant glycoproteins derived from mutant yeasts producing high-mannose type sugar chains would be applicable for tissue-targeting therapy.